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water stress, 162 
mesophyll cells, role of metabolites, light/ 
dark-regulation of dikinase, 330 
nitrate effects, nitrate reductase activity, 
mRNA levels, 962 
photorespiratory rates, '“O-labeling, 500 
red light-induced accumulation, ubiquitin- 
phytochrome conjugates, 380 
root, cyclopropyl sterol and phospholipid 
composition, fenpropimorph, 591 
root proton pumps, target molecular size, 
934 


root protoplasts, cytoplasmic calcium ac- 
tivity, salinity stress, 1271 
root segments, inhibition of acid-enhanced 
elongation, galactose, 440 
seed, phospholipid transfer protein, matu- 
ration and germination, 1560 
seedling 
heat shock protein synthesis, induction 
by methomyl, 1256 
hydroxamic acid glucosyltransferases, 
1071 
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post-transcriptional control, sucrose syn- 
thase, 1359 
putrescine-induced wounding, ion trans- 
port, 988 
thermal regulation, phosphoenolpyruvate 
carboxylase, ribulose- 1 ,5-bisphos- 
phate carboxylase, 1298 
transient accumulation of nitrite reductase 
mRNA, 1214 
Cotyledons 
bean, synthesis, lectin-like protein, 1015 
developing, arginine metabolism, soybean, 
624, 631 
Cowpea 
nitrogen nutrition of nodules, relation, 
“N-hunger,” 1644 
nodules, isoenzymes, superoxide dismu- 
tase, 1286 
Crambe abysinnica, metabolic fate of fatty 
acids, different chain lengths, 835 
Crassulacean acid metabolism 
photochemical efficiency, photosystem II, 
Kalanchoé daigremontiana, 948 
soluble sugars as carbohydrate reserve, 
pineapple leaves, 91 
Cress, seedlings, castanospermine effect, my- 
rosinase, 48 
Crown gall, susceptibility, root tumorigenesis 
assay, pea, 180 
Cucumber 
chilling-induced lipid degradation, 1049 
chilling in light, 1609 
chloroplasts, regulation, 5-aminolevulinic 
acid synthesis, 996, 1003 
hypocotyl elongation, gibberellic acid stim- 
ulation, 1335 
inhibition of protoporphyrinogen oxidase, 
herbicide acifluorfen-methyl, 1239 
phosphorylation after chilling in light, 657 
photoporphyrin [X content, activity, pho- 
tobleaching herbicides, 1175 
Cucurbita andreana, ferredoxin-NADP* ox- 
idoreductase-binding protein com- 
plex, immunodetection, 372 
Cucurbita pepo (see Zucchini) 
Cuphea wrightii, metabolic fate of fatty acids, 
different chain lengths, 835 
Cyanide, sulfide-resistant respiration, Elodea 
canadensis leaves, 1249 
Cyanidium caldarium, subcellular distribu- 
tion of enzymes, glycolate metabo- 
lism, 799 
Cyanobacteria 
Synechococcus leopoliensis, photosynthesis 
adaptation, dissolved inorganic car- 
bon, 720 
Synechococcus UTEX 625, use of carbon 
oxysulfide, carbon dioxide transport, 
1221 
Cyanogenesis, inhibition of active defense re- 
actions, rubber tree, 33 
Cyclopropyl sterol, phospholipid composi- 
tion and, membrane fractions, maize 
roots, 591 
Cytochrome, mutants of Bradyrhizobium, 
induction, transposon Tn5, 553 
Cytochrome b, higher plant plasma mem- 
branes, 1077 
Cytochrome c oxidase, sulfide-resistant res- 
piration, Elodea canadensis \eaves, 
1249 
Cytochrome P-450, monooxygenases, bacte- 
rial and plant, antigenic crossreactiv- 
ity, 534 
Cytokinin oxidase, partial purification, 
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wheat, 899 
Cytokinins, hormone levels and apical dom- 
inance, Marsilea drummondii, 907 
Cytoplasm, salt stress-induced acidification, 
vacuolar alkalinization, Nitellopsis ob- 
tusa, 1102 
Cytosol 
Calvin-Benson cycle enzymes, guard cell 
protoplasts, broad bean, 1057 
phosphofructokinase, spinach 
1498, 1506 
soybean nodules, estimation, ammonium 
concentration, 779 


leaves, 


Daucus carota (see Carrot) 
Deoxyribonucleic acid 
induction of cytochrome mutants by tran- 
sposon Tn5, Bradyrhizobium, 553 
interruption of somatic embryogenesis, 5- 
bromodeoxyuridine, carrot, 921 
methylation, maturation in larch, 406 
methylation and embryogenic compe- 
tence, leaves and callus, napiergrass, 
37 
plastid, hypohaploid tobacco plants, 390 
Deoxyribonucleic acid, complementary 
cloning of sequences encoding calcium- 
binding protein, calmodulin, barley, 
714 
NADH:nitrate reductase, corn leaf, 792 
phenylalanine ammonia-lyase, cut-injured 
roots, sweet potato, 1403 
Dhurrin, biosynthesis, sorghum seedling, 
1552 
Diacylglycerol 
levels, auxin-stimulated growth, soybean 
hypocotyl segments, 275 
microsomal phosphatidate phosphatase, 
maturing safflower seeds, 413 
Diacylglycerol kinase, Catharanthus roseus 
suspension-cultured cells, 1546 
Dianthus caryophyllus (see Carnation) 
1,4-Diazabicyclo octane, pH effect, hypersen- 
sitive reaction, tobacco, 25 
Dicots, red light-induced accumulation, ubi- 
quitin-phytochrome conjugates, 380 
Dihydroxyacetone phosphate, Calvin-Ben- 
son cycle enzymes, guard cell proto- 
plasts, broad bean, 1057 
Diisopropylfluorophosphate-binding _pro- 
tein, senescence-induced, spinach, 
338 
Duckweed 
developmental control of apiogalactu- 
ronan biosynthesis, UDP-apiose pro- 
duction, 972 
paraquat-treated, lethal hydroxyl radical 
production, 1267 
Dunaliella salina 
membranes, phosphatidylinositol 4,5-bis- 
phosphate phospholipase C, phospho- 
monoesterase, 1115 
thylakoid pigment protein complexes, ra- 
dioactive fatty acids, galactolipids, 610 


Echinochloa crus-galli, anaerobic succinate- 
lactate production, cellular pH, 29 

Eggs, isolation of embryo sacs from ovules, 
Plumbago zeylanica, 9 

Electrolytes, leakage, Cladosporium fulvum 
elicitors, tomato leaf tissue, 867 

Electrons, transport chains, chloroplastic suc- 


cinate dehydrogenase, 
monas reinhardtii, 1084 
Elicitors 
Phytophthora parasitica, proteinase inhib- 
itor induction, tobacco, 1065 
rapid stimulation of oxidative burst, soy- 
bean, 109 
Elodea canadensis, \eaf, sulfide-resistant res- 
piration, 1249 
Elodea densa, boron deficiency, proton ex- 
trusion in carrot, 280 
Embryo, bean, conversion of zeatin to dihy- 
drozeatin, enzyme mediation, 1630 
Embryogenesis, somatic, interruption b, 5- 
bromodeoxyuridine, carrot, 921 
Endopeptidases, stroma and thylakoids, pea 
chloroplasts, 1616 
Endopolygalacturonase, host-pathogen inter- 
actions in soybean, 542 
Enzymes, glycolytic, phosphate starvation, 
Brassica nigra, 1275 
Epidermis 
abaxial, tetrazolium reduction, broadbean 
guard cells, 59 
mechanically prepared, guard cell proto- 
plasts, broad bean leaves, 1382 
Epinasty, petiole, auxin and ethylene regula- 
tion, tomato developmental mutants, 
1341 
Ethanol, translational regulation, fumarase 
synthesis, Euglena, 63 
Ethanolamine 
synthesis of methylated moieties 
Lemna paucicostata, 296 
soybean and carrot, 306 
Ethylene 
biosynthesis, 2,5-norbornadiene effect, 
midclimacteric carnation flowers, 21 
cell wall hydrolytic enzymes, low oxygen, 
avocado, 259 
control processes of thermoinhibition, let- 
tuce seed germination, 311 
effect of low oxygen, cell wall enzymes, 
banana, 251 
exposure, steady state gas exchange, Xan- 
thium strumarium, 85 
interaction with alcohols, epidermal peri- 
carp disc ripening, tomato fruit, 167 
metabolism in Amaranthus retroflexus, | 
regulation of petiole epinasty, develop- 
mental mutants, tomato, 1341 
stimulation of production, carbohydrates, 
tobacco leaf discs, 1246 
Euglena, fumarase synthesis, translational 
regulation, light and ethanol, 63 


Chlamydo- 


F 
Fatty acids 
acylated proteins, halotolerant Dunaliella 
salina, 549 
changes in enzymes for synthesis and de- 
saturation, acclimation, soybean 
seeds, 760 


deficiency in chloroplast 16:1/18:1 desat- 
urase, Arabidopsis thaliana mutant, 
522 
different chain lengths, metabolic fate, de- 
veloping oilseeds, 835 
galactolipids, thylakoid pigment protein 
complex, Dunaliella salina, 610 
hydroperoxides, metabolism, Chlorella 
pyrenoidosa, 125 
Fenpropimorph, cyclopropyl sterol and 
phospholipid composition, mem- 
brane fractions, maize roots, 591 


— 
D 


Marsilea drummondii, hormone levels, ap- 
ical dominance, 907 
Onoclea sensibilis gametophytes, regula- 
tion of protein synthesis, photomor- 
phogenesis, 1262 
Ferredoxin 
-dependent choline monooxygenase, spin- 
ach chloroplast stroma, 322 
-NADP* oxidoreductase-binding protein 
complex, higher plants, 372 
Ferritin, synthesis, iron induction, soybean 
cell suspensions, 586 
Fescue, growth rates and assimilate partition- 
ing, high and low irradiance, 1201 
Flaveria, transfer of C, photosynthetic char- 
acters, hybridization, 1538 
Flaveria chloraefolia, flavonol-specific sulfo- 
transferases, 977 
Flaveria trinervia, pH effect on kinetic pa- 
rameters, NADP-malic enzyme, 401 
Flavin, plasmalemma redox system, broad- 
bean guard cells, 59 
Flower, carnation petals, senescence-related 
genes, 690 
Fluorescence 
imaging, topography of photosynthesis, 
Xanthium strumarium, 1233 
noncyclic photosynthetic electron trans- 
port, partitioning, tobacco, 1322 
Freezing 
injury, thermal transition and, pea and 
soybean seeds, 1121 
reversible and irreversible injury, plasma 
membrane ATPase activity, potato, 
1088 
Fremyella diplosiphon, protein synthesis, 
phycobiliprotein mRNA abundance, 
light quality, 1486 
Fructokinase, sucrolysis, potato and bean, 
635 
Fructose, uptake of sucrose, sugarcane inter- 
nodes, 6 
Fructose 2,6-bisphosphate 
changes in response to temperature, green 
pepper, 458 
hydrolyzing enzymes, spinach and Jerusa- 
lem artichoke, 827 
Fumarase, synthesis, translational regulation, 
Euglena, 63 
Fungus, host-pathogen interactions, tobacco, 
208 
Fusicoccin, binding to plasma membrane re- 
ceptor, plasma membrane H*-ATP- 
ase, radish, 133 


Gabaculine, inhibitory effect, 5-aminolevu- 
linate dehydratase activity, radish 
seedlings, 1293 

Galactolipids, thylakoid pigment protein 
complexes, radioactive fatty acids, 
Dunaliella salina, 610 

Galactose, inhibition of acid-enhanced elon- 
gation, corn root segments, 440 

8-Galactosidase, radish seeds, 567 

Gametophytes, Onoclea sensibilis, regulation 
of protein synthesis, photomorphoge- 
nesis, 1262 

Gas exchange, steady state, ethylene expo- 
sure, Xanthium strumarium, 85 

Germination 

bean, cell wall synthesis, per-C-deuterated 
myo-inositol, 686 
biosynthesis of cyanogenic glucoside dhur- 
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rin, sorghum seedling, 1552 
biosynthesis of lipid transfer proteins, cas- 
tor bean seeds, 841 
developing seeds of castor bean, 702 
lettuce seed, control processes, thermoin- 
hibition, 311 
phospholipid transfer protein, maize seeds, 
1560 
soybean, distinct lipoxygenase species, hy- 
pocotyl/radicle, 285 
wheat embryos, heat shock response, 598 
Gibberellic acid 
carbamoyl phosphate synthetase, ornithine 
transcarbamylase, pea ovary, 1565 
stimulation, hypocotyl elongation, cucum- 
ber, 1335 
Gibberellin 
A,/A;/iso-A;, identification, Azospirillum 
lipoferum, 45 
isolation of aleurone layers, fast and easy 
technique, barley, 388 
purification, immunoaffinity techniques, 
plant extracts, 445 
purification and quantification, immuno- 
logical approach, 1148 
responsiveness, temperature effect, wheat, 
854 
8-p-Glucan, antibodies, inhibition of cell 
elongation, corn coleoptile segments, 
1353 
Glucose, uptake of sucrose, sugarcane inter- 
nodes, 6 
Glucose-6-phosphate, activation of phos- 
phoenolpyruvate carboxylases, 648 
8-b-Glucosidase, soluble and bound apoplas- 
tic activity, primary leaves, barley and 
oat, 185 
Glutamate, arginine metabolism, developing 
soybean cotyledons, 624 
Glutamine synthetase, tissue and cellular dis- 
tribution, roots of pea seedlings, 1129 
Glycerol-3-phosphate acyltransferase, altered 
chloroplast structure, mutant Arabi- 
dopsis, 846 
Glycine max (see Soybean) 
Glycolate, metabolism, enzyme subcellular 
distribution, Cyanidium caldarium, 
799 
Glycolysis 
carbohydrate reserve for CAM, soluble 
sugars, pineapple leaves, 91 
phosphate starvation, Brassica nigra, 1275 
Glycoproteins, xylose-specific antiserum, 
carrot, tobacco and bean, | 182 
Glycosylation, zeatin enzymes, bean, Phas- 
eolus lunatus, 1316 
Grapefruit, sucrose-metabolizing enzymes, 
transport tissues, adjacent sink struc- 
tures, 1394 
Grasses, C,, leaf carbon isotope discrimina- 
tion, salt and water stress, 162 
Gravitropism, influence of hook position, eti- 
olated hypocotyls, Arabidopsis thal- 
iana, 376 
Guard cells 
broad bean, abaxial epidermis, tetrazolium 
reduction, 59 
protoplasts 
Calvin-Benson cycle enzymes, broad 
bean, 1057 
mechanically prepared epidermis, broad 
bean leaves, 1382 


Xxxvii 


H 
D-Hamamelonic acid 2'-phosphate, 2-car- 
boxyarabinitol-1-phosphate and, 
identical compounds, 13 
*-ATPase 
fusicoccin binding to plasma membrane 
receptor, radish seedlings, 133 
lysophosphatidylcholine-stimulated accu- 
mulation, oat root plasma membrane 
vesicles, 1009 
tonoplast vesicles, divalent cations, corn, 
1636 
Haustorium, Polytrichum formosum, transfer 
cells, transmembrane proton gra- 
dients, 913 
Heat, evolution rates, sodium chloride ef- 
fects, barley roots, 53 
Heat shock 
characterization of response, sugarcane 
cells, 1156 
induction by methomyl, corn seedlings, 
1256 
protein synthesis and thermal tolerance, 
wheat, 140 
response of germinating wheat embryos, 
598 
Hedera helix 
zeaxanthin 
high-energy-state quenching, 881 
nonphotochemical quenching, 887 
Helianthus annuus, boron deficiency, proton 
extrusion in carrot, 280 
Helianthus tuberosus (see Artichoke, Jerusa- 
lem) 
Herbicides 
acifluorfen-methyl, protoporphyrinogen 
oxidase inhibition, cucumber, 1239 
isoxaben, resistance, locus mutation in Ar- 
abidopsis thaliana, 146 
photobleaching, protoporphyrin IX con- 
tent, various plants, 1175 
Heterozygotes, unique phenotype, auxin-in- 
sensitive tomato mutant, 1243 
Hevea brasiliensis (see Rubber tree) 
Hickory, thermal damage, chloroplast enve- 
lope membranes, 606 
Histone, differential acetylation, growth in 
sodium chloride, alfalfa, 237 
Hordeum vulgare (see Barley) 
Hormones 
levels, apical dominance, Marsilea drum- 
mondii, 907 
pod development in oilseed rape, 876 
Hybridization, transfer of C, photosynthetic 
characters, Flaveria species, 1538 
Hydrogen, photoevolution of H2, enzyme lo- 
calization, Chlamdymonas reinhard- 
tii, 788 
Hydrogen peroxide, rapid stimulation of ox- 
idative burst, elicitation, soybean, 109 
Hydroperoxides, fatty acid metabolism, 
Chlorella pyrenoidosa, 125 
Hydroxamic acid,  glucosyltransferases, 
maize seedlings, 1071 
Hydroxyl radical, lethal production, para- 
quat-treated plants, 1267 
Hypocotyls 
Arabidopsis thaliana, hook position, grav- 
itropic curvature, 376 
elongation in cucumber, gibberellic acid 
stimulation, 1335 
germinating soybean, distinct lipoxygenase 
species, 285 
soybean, diacylglycerol levels, auxin-stim- 
ulated growth, 275 
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Indoleacetic acid, quantitation of conjugates, 
direct tissue hydrolysis, bean seeds, 
398 
Indole-3-acetic acid 
hormone levels and apical dominance, 
Marsilea drummondii, 907 
simple purification, GC-SIM-MS analysis, 
197 
myo-Inositol, cell wall synthesis, germinating 
beans, 686 
Inositol phospholipids, separation and char- 
acterization, pulvini of Samanea sa- 
man, 1422 
Invertase, growth retardation, '°C distribu- 
tion, zinnia, 316 
Ions 
phytochrome-controlled nyctinastic move- 
ments, calcium role, A/bizzia lophan- 
tha leaflets, 1108 
transport processes, putrescine-induced 
wounding, corn seedlings, 988 
Ipomoea batatas (see Sweet potato) 
Ipomoea nil, stamen, 1-aminocyclopropane- 
1-carboxylic acid transport, 157 
Iron 
deficiency, rhizosphere acidification, bean, 
359 
induction of ferritin synthesis, soybean cell 
suspensions, 586 
-stress induced redox activity, plasma 
membrane, tomato, 151 
Irradiance, high and low, assimilate partition- 
ing, fescue, 1201 
Isoprene, emission from aspen leaves, 267 
Isoxaben, resistance, locus mutation, Arabi- 
dopsis thaliana, 146 


Kalanchoé daigremontiana 
crassulacean acid metabolism, photosys- 
tem II, adaxial and abaxial parts, 948 
ferredoxin-NADP* oxidoreductase-bind- 
ing protein complex, immunodetec- 
tion, 372 
3-Ketoacyl-acyl carrier protein synthase, cer- 
ulenin insensitivity, spinach leaves, 41 


L 


Lablab, chilling in light, 1609 

Lactate, anaerobic production, cellular pH, 
various plants, 29 

Lactate dehydrogenase, induction of alcohol 
dehydrogenase, hypoxically induced 
barley, 860 

Larch, maturation, 406 

Latuca sativa (see Lettuce) 

Leaf 


Arabidopsis thaliana, desaturation of pal- 
mitic acid, lipids, 943 
aspen, isoprene emission, 267 
barley, cell development, rubisco activase 
and rubisco, 516 
bean 
cadmium influence, water relations, 
1365 
photosystem II inhibition, thylakoid 
membrane lipid peroxidation, 1492 
broad bean, mechanically prepared epider- 
mis, guard cell protoplasts, 1382 
C;-C,, environmental effects, photorespi- 
ration, 1022 
corn 
cDNA clones, NADH:nitrate reductase, 
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792 
56°C values, phosphoenolpyruvate car- 
boxylase, 582 
phosphoenolpyruvate carboxylase, 427 
Elodea canadensis, sulfide-resistant respi- 
ration, 1249 
fescue, growth rates, high and low irradi- 
ance, 1201 
Kalanchoé daigremontiana, crassulacean 
acid metabolism, photosystem II, 948 
maple, manganese accumulation, sun and 
shade leaves, 1417 
napiergrass, DNA methylation, embry- 
ogenic competence, 37 
olive, salt stress, gas-exchange properties, 
1408 
pea, quantum efficiencies, photosystems I 
and II, 1029 
pineapple, carbohydrate reserves, crassu- 
lacean acid metabolism, 91 
Potamogeton lucens, carbon fixation, cell 
protoplasts, 1035 
Rhizophora mangle, zeaxanthin, induction 
and relaxation kinetics, 887 
soybean 
photosynthesis changes, other chloro- 
plast traits, 773 
protein related to seed lectin, pod re- 
moval, 1387 
spinach 
cytosolic phosphofructokinase, 1498, 
1506 


inactive photosystem II, 765 
3-ketoacyl-acyl carrier protein synthase, 
41 


sources of carbon export, 1168 
sugar beet, phosphate status, carbon parti- 
tioning, 814, 820 
sunflower, zeaxanthin, high-energy-state 
quenching, 881 
tobacco discs, ethylene production, carbo- 
hydrates, 1246 
tomato, electrolyte leakage, Cladosporium 
Sulvum, 867 
Xanthium strumarium 
ethylene exposure, steady state gas ex- 
change, 85 
topography of photosynthesis, fluores- 
cence imaging, 1233 
Leaflet, A/bizzia lophtha, calcium role, phy- 
tochrome-controlled nyctinastic 
movements, | 108 
Lectin 
-like protein, developing cotyledons, bean, 
1015 
seed, soybean leaf protein, pod removal, 
1387 
Leghemoglobin, lupin plants, 452 
Lemna gibba 
potassium uptake, phase shifts of circadian 
rhythm, amino acid analogs, 1600 
uptake of acidic and basic sugar deriva- 
tives, 1532 
Lemna minor (see Duckweed) 
Lemna paucicostata 
aspartokinase, 1577, 1584 
synthesis of methylated ethanolamine 
moieties. 296 
Lepidium sativum (see Cress) 
Lettuce, seed germination, control processes, 
thermoinhibition, 311 
Light 
activation of pyruvate and orthophosphate 
dikinase, role of metabolites, corn 
mesophyll cells, 330 
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blue 
b-type cytochromes, higher plant plasma 
membranes, 1077 
tetrazolium reduction, broad bean guard 
cells, 59 
high intensity, thermal injury, wheat and 
thylakoids, 1041 
phosphorylation after chilling, cucumber, 
657 
red, ubiquitin-phytochrome conjugates, 
monocots and dicots, 380 
regulation of phycobiliprotein mRNA, 
protein synthesis, Fremyella diplosi- 
phon, 1486 
response of carbon dioxide assimilation, 
zeaxanthin content, sun and shade 
leaves, 881 
translational regulation, fumarase synthe- 
sis, Euglena, 63 
Light-harvesting chlorophyll-protein, light 
intensity and, greening seedlings, bar- 
ley and pea, 560 
Light harvesting complex II 
denaturation transition, spinach chloro- 
plast membranes, 492 
photosystem II, circadian rhythm, bean, 
665 
Lime, Palestine and Persian, vacuolar acid 
hydrolysis, sucrose breakdown, 530 
Linden, thermal damage, chloroplast enve- 
lope membranes, 606 
Lipids 
chilling-induced degradation, cucumber, 
1049 
composition, oat root and coleoptile 
plasma membranes, 1207 
composition of plasma membranes and 
endomembranes, barley roots, 955 
desaturation deficiency, thermal tolerance, 
Arabidopsis thaliana, 1134 
desaturation of palmitic acid, Arabidopsis 
thaliana, 943 
nonspecific transfer proteins, biosynthesis, 
germinating castor bean seeds, 841 
peroxidation, photosystem II inhibition, 
bisulfite-treated bean leaves, 1492 
peroxidation and lipoxygenase, C/adospor- 
ium fulvum, tomato leaf tissue, 867 
selective delipidation of plasma mem- 
brane, surfactants, oat, 1524 
Lipoxygenase, distinct species, hypocotyl/ra- 
dicle, germinating soybean, 285 
Liriodendron tulipifera (see Tulip poplar) 
Lolium perenne (see Ryegrass, perennial) 
Lupin 
distribution of '°N, 420 
leghemoglobin, 452 
Lycopersicon esculentum (see Tomato) 
Lysophosphatidylcholine, stimulation of 
ATP-dependent proton accumula- 
tion, oat root plasma membrane vesi- 
cles, 1009 


Magnesium, cytosolic phosphofructokinase, 
spinach leaves, 1506 
Maize (see Corn) 
Malate, oxygen and, inhibited nitrogenase, 
soybean nodules, 224 
Malate dehydrogenase, soluble and bound 
apoplastic activity, primary leaves, 
barley and oat, 185 
Malic enzymes 
higher plants, 367 
NADP-., pH effect on kinetic parameters, 
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Flaveria trinervia, 401 
Manganese, accumulation in maple sun 
leaves and shade leaves, 1417 
Mangrove 
zeaxanthin synthesis 
energy dissipation, chilling tempera- 
tures, 894 
nonphotochemical quenching, 887 
Maple 
Norway, thermal damage, chloroplast en- 
velope membranes, 606 
sun and shade leaves, manganese accu- 
mulation, 1417 
Marsilea drummondii, hormone levels and 
apical dominance, 907 
Medicago sativa (see Alfalfa) 
Membrane potential, boron deficiency in 
Elodea densa, Helianthus annuus 
root, proton extrusion in carrot, 280 
Mesophyll cells 
barley seedling leaf blades, low chloride 
concentrations, salt stress, 1440 
corn, role of metabolites, light/dark-regu- 
lation of dikinase, 330 
Methomyl, heat shock protein synthesis, corn 
seedlings, 1256 
Methylation 
synthesis of ethanolamine moieties 
Lemna paucicostata, 296 
soybean and carrot, 306 
Microsomes, radish seedlings, fusicoccin 
binding, plasma membrane receptor, 
133 
Millet, chilling in light, 1609 
Mitochondria, turnip, control, phosphoryla- 
tion-coupled respiration, 928 
Molybdenum, cofactor, abscisic acid accu- 
mulation during water stress, barley 
mutant, 728 
Monoclonal antibodies, immunological ap- 
proach, gibberellin purification and 
quantification, 1148 
Monocots, red light-induced accumulation, 
ubiquitin-phytochrome _ conjugates, 
380 
Monstera deliciosa, zeaxanthin and high-en- 
ergy-state quenching, 881 
Mosses, transmembrane proton gradients, 
transfer cells, 913 
Mung bean, seedling, characterization, to- 
noplast ATPase, 475 
Musa paradisiaca sapientum (see Bananas) 
Mutations, locus of Arabidopsis thaliana, re- 
sistance, isoxaben, 146 
Myrosinase, effect of castanospermine, cress 
seedlings, 48 


NADH, tetrazolium reduction by guard cells, 
abaxial epidermis, broadbean, 59 

NADH-glutamate synthase, purification and 
characterization, alfalfa root nodules, 
351 

NAD(P)*:glyceraldehyde-3-phosphate dehy- 
drogenase, NADH:nitrate reductase 
and, cDNA clones, corn leaf, 792 

NADP-malic enzyme, pH effect on kinetic 
parameters, Flaveria trinervia, 401 

Napiergrass, leaves and callus, DNA meth- 
ylation, embryogenic competence, 37 

Needle, Norwegian spruce, superoxide dis- 
mutase activity, 1310 

Nicotiana (see Tobacco) 

Nifedipine, effect on calcium channels, pul- 
vinar movements, Cassia fasciculata, 
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697 
Nitellopsis obtusa, salt stress-induced cyto- 
plasmic acidification, vacuolar alka- 
linization, 1102 
Nitrate 
effects on nitrate reductase activity and 
mRNA levels, maize suspension cul- 
tures, 962 
influx, studies of regulation, barley seed- 
lings, 806 
leghemoglobin in lupin plants, 452 
transient accumulation of nitrite reductase 
mRNA, maize, 1214 
Nitrate reductase, chloride inhibition, spin- 
ach, 70 
Nitrite reductase, transient mRNA accumu- 
lation, maize, 1214 
Nitrogen 
arginine metabolism, developing soybean 
cotyledons, 624 
distribution of '°N, pea, lupin and soybean 
nodules, 420 
liquid, cooling rate, various seeds, 1478 
nutrition of nodules, relation to “N-hun- 
ger,” cowpea, 1644 
Nitrogenase, inhibition, oxygen and malate 
effect, soybean nodules, 224 
Nodulation, lack of systemic suppression, 
split root systems, supernodulating 
soybean mutants, 1347 
Nodule, cowpea, nitrogen nutrition, “N-hun- 
ger,” 1644 
2,5-Norbornadiene, effect upon ethylene bio- 
synthesis, midclimacteric carnation 
flowers, 21 
Nuclear magnetic resonance 
carbon-13, suberized potato cell wall, 783 
cell wall-associated calcium-phosphates, 
Ulva lactuca, 230 
rhizosphere acidification, iron deficient 
bean plants, 359 
salt stress-induced cytoplasmic acidifica- 
tion, vacuolar alkalinization, Nitellop- 
sis obtusa, 1102 
thermal damage to chloroplast envelope 
membranes, 606 
Nyctinastic movement, phytochrome-cor- 
trolled, calcium role, A/bizzia lophan- 
tha leaflets, 1108 


Oat 
apoplastic enzyme activity, 185 
chilling in light, 1609 


coleoptile, _pH-dependence, extension 
growth, 202 

improved method for polyamine analysis, 
434 : 


root and coleoptile, comparison, lipid 
composition, 1207 
root plasma membrane vesicles, lysophos- 
phatidylcholine, ATP-dependent pro- 
ton accumulation, 1009 
selective delipidation of plasma mem- 
brane, surfactants, 1524 
Oilseeds, metabolic fate of fatty acids, differ- 
ent chain lengths, 835 
Olea europea (see Olive) 
Olive, salt-stressed leaves, gas-exchange prop- 
erties, 1408 
Onoclea sensibilis, photomorphogenesis of 
gametophytes, regulation, protein syn- 
thesis, 1262 
Orange, pectic enzymes in pectolyase, 191 
Ornithine transcarbamylase, activity in pea 


ovary, 1565 
Orthophosphate dikinase, role of metabolites 
in light activation, corn mesophyll 
cells, 330 
Oryza sativa (see Rice) 
Osmotin, molecular cloning, abscisic acid, 
tobacco, 1096 
Ovary, pea, carbamoyl phosphate synthetase, 
ornithine transcarbamylase, 1565 
Ovules, isolation of eggs and embryo sacs, 
Plumbago zeylanica, 9 
Oxygen 
low 
cell wall enzymes, banana, 251 
cell wall hydrolytic enzymes, avocado, 
259 
inhibited photosynthesis and starch, po- 
tato, 385 
malate and, inhibited nitrogenase, soybean 
nodules, 224 
'8Q-labeling, photorespiratory rates, wheat 
and maize, 
quencher, pH effect, hypersensitive reac- 
tion in tobacco, 25 
—_ photosynthesis, tobacco plants, 
zeaxanthin, relaxation kinetics, nonpho- 
tochemical quenching, 887 
Ozone, concentration in intercellular spaces, 
sunflower and Perilla ocymoides, 
1163 


P 

Palmitic acid, desaturation, leaf lipids, Ara- 
bidopsis thaliana, 943 

Paraquat, -treated plants, lethal hydroxyl rad- 
ical production, 1267 

Parenchyma cells, uptake of sucrose, sugar- 
cane internodes, 6 

Pathogen, -host interactions, soybean, 542 

Pea 


autophosphorylation of protein kinase, 
1279 

bacterial and plant cytochrome P-450 
monooxygenases, antigenic crossreac- 
tivity, 534 

calcium gating of proton fluxes, intact 
chloroplasts, 1513 

chilling in light, 1609 

chloroplast processing enzyme, cleavage, 
chlorophyll a/b binding protein pre- 
cursor, 117 

chloroplasts, endopeptidases, stroma and 
thylakoids, 1616 

distribution of 420 

effects of cooling rate on seeds, exposure, 
liquid nitrogen temperatures, 1478 

improved method for polyamine analysis, 
434 

leaf, quantum efficiencies, photosystems | 
and II, 1029 

light intensity, light-harvesting chloro- 
phyll-protein, 560 

nodules, isoenzymes, superoxide dismu- 
tase, 1286 

ovary, carbamoyl phosphate synthetase, 
ornithine transcarbamylase, 1565 

photosystem II electron transport, copper 
toxicity, 175 

red light-induced accumulation, ubiquitin- 
phytochrome conjugates, 380 

seed, relationship, thermal transition and 
freezing injury, 1121 

seedling, tissue and cellular distribution, 
glutamine synthetase, 1129 


N 
: 


xl 


Peanut, thermal regulation, phosphoenolpy- 
ruvate carboxylase, ribulose-1,5-bis- 
phosphate carboxylase, 1298 

Pectolyase, pectic enzymes, 191 

Pennisetum purpureum (see Napiergrass) 

Pepper, changes in fructose 2,6-bisphosphate 
levels, temperature response, 458 

Peribacteroid membrane, soybean root nod- 
ules, electrogenic ATPase activity, 982 

Pericarp discs, ripening in tomato fruit, ef- 
fect, alcohols and ethylene, 167 

Perilla ocymoides, ozone concentration, in- 
tercellular spaces, 1163 

Peroxidase, soluble and bound apoplastic ac- 
— primary leaves, barley and oat, 

Peroxisome, compartmentation of enzymes, 
prasinophyceae, microbes without 
catalase, 754 

Persea americana (see Avocado) 

Petiole, developmental mutants of tomato, 
auxin and ethylene regulation, epi- 
nasty, 1341 

pH 

cell sap, anaerobic succinate-lactate pro- 
duction, various plants, 29 

dependence of extension growth, oat co- 
leoptiles, auxin action, 202 

extracellular, UV-induced potassium ef- 
flux, rose cells, 749 

kinetic parameters of NADP-malic en- 
zyme, Flaveria trinervia, 401 

singlet oxygen quenchers and, hypersensi- 
tive reaction, tobacco, 25 

Phaseolus lunatus, zeatin glycosylation en- 
zymes, 1316 

Phaseolus vulgaris (see Bean) 

Phenylalanine ammonia-lyase, cDNA clone, 
cut-injured roots, sweet potato, 1403 

Phosphatase, chloroplast, 2-carboxyarabini- 
tol 1-phosphate degradation, tobacco, 
673 

Phosphate 

starvation inducible glycolytic bypasses, 
Brassica nigra, 1275 

status in sugar beet leaf, carbon partition- 
ing, photosynthesis, 814, 820 

Phosphates, calcium and, cell wall associa- 
tion, Ulva lactuca, 230 

Phosphatidate phosphatase, microsomal, 
maturing safflower seeds, 413 

Phosphatidylinositol 4,5-bisphosphate, phos- 
pholipase C and phosphomonoester- 
ase, Dunaliella salina membranes, 
1115 

Phosphoenolpyruvate, starvation inducible 
glycolytic bypasses, Brassica nigra, 
1275 

Phosphoeno/lpyruvate carboxylase 

acclimation of two tomato species, high 
atmospheric carbon dioxide, 1473 

activation by glucose-6-phosphate, higher 
plants, 648 

6°C values in maize leaf, 582 

maize leaf, 427 

thermal regulation, C; and C, plants, 1298 

Phosphoenolpyruvate phosphatase, purifica- 
tion, Brassica nigra suspension cells, 
734 

Phosphofructokinase, cytosolic, 
leaves, 1498, 1506 

Phospholipids 

composition of membrane fractions, fen- 
propimorph treatment, maize roots, 
591 


spinach 
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transfer protein, maturation and germina- 
tion, maize seeds, 1560 
Phosphorylation 
after chilling in light, cucumber, 657 
-coupled respiration, control, turnip mito- 
chondria, 928 
Photoinhibition, comparison of photomor- 
phogenic responses, ultraviolet light, 
red and white cabbage, 345 
Photomorphogenesis, regulation of protein 
synthesis, Onoclea sensibilis gameto- 
phytes, 1262 
Photorespiration 
environmental effects, C;-C, species, 1022 
rates, '*O-labeling, wheat and maize, 500 
Photosynthesis 
absolute rates, screening method, single al- 
gal colonies, 246 
adaptation, dissolved inorganic carbon, 
Synechococcus leopoliensis, 720 
C,, transfer through hybridization, Flav- 
eria species, 1538 
changes, lanceolate leaflet isoline, soybean, 
773 
enhanced thermal tolerance, lipid desatu- 
ration deficiency, Arabidopsis thal- 
iana, 1134 
enhancement of thermal injury, high light 
intensity, wheat and thylakoids, 1041 
isoprene emission, aspen leaves, 267 
leaf phosphate status, carbon partitioning, 
sugar beet, 814 
low oxygen inhibition, inhibited starch 
synthesis, potato, 385 
noncyclic electron transport, partitioning, 
tobacco, 1322 
O.-resistant, tobacco plants, 1457 
topography of activity, fluorescence imag- 
ing, Xanthium strumarium, 1233 
Photosystem II 
electron transport in pea, copper toxicity, 
175 
inactive, spinach leaves, 765 
inhibition, lipid peroxidation, bisulfite- 
treated bean leaves, 1492 


light-harvesting complex, circadian 
rhythm, bean, 665 
photochemical efficiency, crassulacean 


acid metabolism, Kalanchoé daigre- 
montiana, 948 
photosystem I and, quantum efficiencies, 
pea leaves, i029 
reaction center 
denaturation transition, spinach chloro- 
plast membranes, 575 
spectral properties, Synechocystis 6803 
Phototropism, influence of hook position, 
etiolated hypocotyls, Arabidopsis thal- 
iana, 376 
o-Phthalaldehyde, improved method for pol- 
yamine analysis, plant tissue, 434 
Phycobiliprotein, mRNA regulation by pro- 
tein synthesis, Fremyella diplosiphon, 
1486 
Phycocyanin, photosystem II reaction center, 
spectral properties, Synechocystis 
6803, 617 
Phytoalexin 
host-pathogen interactions in soybean, 542 
rapid stimulation of oxidative burst, elici- 
tation, soybean, 109 
Phytochrome 
-controlled nyctinastic movements, cal- 
cium role, Albizzia lophantha leaflets, 
1108 
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control processes of thermoinhibition, let- 
tuce seed germination, 311 
-mediated pulvinar movements, com- 
pounds affecting calcium channels, 
Cassia fasciculata, 697 
regulation of 5-aminolevulinic acid synthe- 
sis, developing chloroplasts, cucum- 
ber, 1003 
-ubiquitin conjugate accumulation, red 
light, monocots and dicots, 380 
Phytohemagglutinin, -deficient bean, synthe- 
sis, lectin-like protein, 1015 
Phytophthora parasitica, elicitors, proteinase 
inhibitor induction, tobacco, 1065 
Phytotoxins, syringomycin, stomata closing, 
Xanthium strumarium and _ broad 
bean, 1435 
Picea abies (see Spruce, Norwegian) 
Picea rubens (see Spruce, red) 
Pigweed 
redroot, photoporphyrin IX content, pho- 
tobleaching herbicides, 1175 
role of ethylene metabolism, 1 
Pine, loblolly and scotch, assay, electropho- 
resis of superoxide dismutase, 742 
Pineapple, leaf, carbohydrate reserves, cras- 
sulacean acid metabolism, 91 
Pisum sativum (see Pea) 
Plasmalemma 
sunflower and Perilla ocymoides, ozone 
concentration, intercellular spaces, 
1163 
tetrazolium reduction, abaxial epidermis, 
broad bean guard cells, 59 
Plasma membrane 
ATPase activity 
freezing injury, potato, 1088 
target molecular size, beet, 394 
Ca**-ATPase, active calcium transport, 
radish seedlings, 1429 
Dunaliella salina, phosphatidylinositol 4, 
5-bisphosphate phospholipase C, 
phosphomonoesterase, 1115 
fusicoccin receptor binding, H*-ATPase, 
radish seedlings, 133 
higher plants, b-type cytochromes, 1077 
iron-stress induced redox activity, tomato, 
151 
lipid composition, barley roots, 955 
oat root and coleoptile, comparison, lipid 
composition, 1207 
rhizosphere acidification, iron deficient 
bean plants, 359 
selective delipidation, surfactants, oat, 
1524 
Plastid, DNA, hypohaploid tobacco plants, 
390 
Plumbago zeylanica, egg and embryo sac iso- 
lation, 9 
Pod, development, hormones, oilseed rape, 
876 


Polyamines 
improved method for analysis, plant tissue, 
434 
synthesis, maize cell lines, 1378 
Polygalacturonase 
immunocytolocalization, ripening tomato 
fruit, 17 
transcriptional analysis, tomato, 1372 
Polygalacturonase-inhibiting protein, host- 
pathogen interactions in soybean, 542 
Polyhydroxyalkaloids, effect of castanosper- 
mine, purified myrosinase, cress seed- 
lings, 48 
Polypeptides, changes induced by salt, barley 
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root, 1444 
Polytrichum formosum, transfer cells, trans- 
membrane proton gradients, 913 
Populus balsamifera, zeaxanthin, relaxation 
kinetics, nonphotochemical quench- 
ing, 887 
Populus tremuloides (see Aspen) 
Potamogeton lucens, carbon fixation by 
leaves, leaf cell protoplasts, 1035 
Potassium 
two modes of rubidium uptake, sunflower 
plants, 939 
uptake by Lemna gibba, phase shifts of 
circadian rhythm, amino acid analogs, 
1600 
UV-induced efflux, extracellular pH, rose 
cells, 749 
Potato 
low oxygen inhibition of photosynthesis, 
inhibition of starch synthesis, 385 
maize kernels and, comparison, starch 
branching enzymes, 75 
plasma membrane ATPase activity, freez- 
ing injury, 1088 
suberized cell wall, '°C nuclear magnetic 
resonance study, 783 
sucrolysis characterization, uridine diphos- 
phate, pyrophosphate, 635 
Protein 
fatty acid acylated, halotolerant Dunaliella 
salina, 549 
regulation of synthesis, Onoclea sensibilis 
gametophytes, 1262 
soybean leaf, relation to seed lectin, pod 
removal, 1387 
storage, loss from soybean pods, seed de- 
velopment, 1252 
Proteinase, induction of inhibitors, elicitors 
of Phytophthora parasitica, tobacco, 
1065 
Protein kinase, autophosphorylation, pea, 
1279 


Protons 
ATP-dependent accumulation, lysophos- 
phatidylcholine, oat root plasma 
membrane vesicles, 1009 
extrusion in carrot, boron deficiency, Elo- 
dea densa and Helianthus annuus, 
280 
fluxes, calcium gating, intact pea chloro- 
plasts, 1513 
pump, target molecular size, maize root 
tonoplast, 934 
transmembrane, transfer cells, Polytri- 
chum formosum, 913 
Protoplasts 
corn root, cytoplasmic calcium activity, 
salinity stress, 1271 
guard cell 
Calvin-Benson cycle enzymes, broad 
bean, 1057 
mechanically prepared epidermis, broad 
bean leaves, 1382 
higher plant cell, cytoplasmic calcium lev- 
els, Quin-2 and Aequorin, 482 
Protoporphyrin IX, activity of photobleach- 
ing herbicides, cucumber, redroot pig- 
weed and velvetleaf, 1175 
Protoporphyrinogen oxidase, inhibition by 
herbicide acifluorfen-methyl, cucum- 
ber, 1239 
Pulvini, Samanea saman, separation, inosi- 
tol phospholipids, 1422 
Putrescine, -induced wounding, ion transport 
processes, corn seedlings, 988 


635 
Pyrophosphate:6-phosphofructokinase, car- 
bohydrate reserve for CAM, soluble 
sugars, pineapple leaves, 91 
Pyruvate, role of metabolites in light activa- 
tion, corn mesophyll cells, 330 


Q 
Quin-2, cytoplasmic calcium levels, higher 
plant cell protoplasts, 482 


R 
Radish 
fusicoccin binding to plasma membrane 
receptor, plasma membrane H*-ATP- 
ase, 133 
8-galactosidase from seed, 567 
seedling 
Ca?*-ATPase, active calcium transport, 
1429 
gabaculine inhibition, 5-aminolevuli- 
nate dehydratase activity, 1293 
Rapeseed, hormones and pod development, 
876 


Raphanus sativus (see Radish) 
Receptors, fusicoccin, plasma membrane H*- 
ATPase, radish seedlings, 133 
Respiration 
aerobic and anaerobic, intact spinach chlo- 
roplast, 653 
phosphorylation-coupled, control, turnip 
mitochondria, 928 
sulfide-resistant, Elodea canadensis leaves, 
1249 
Rhizophora mangle (see Mangrove) 
Rhizosphere, acidification, iron deficient 
bean plants, 359 
Ribonucleic acid 
differential accumulation of transcript, 
CaMV 35S promoter, transgenic to- 
bacco, 1570 
procedures for generation of mature zyg- 
otes, Chlamydomonas reinhardtii, 
512 
Ribonucleic acid, messenger 
biosynthesis of lipid transfer proteins, ger- 
minating castor bean seeds, 841 
circadian rhythm, light-harvesting com- 
plex-II, bean, 665 
nitrate reductase activity, maize, 962 
phycobiliprotein, regulation by protein 
synthesis, Fremyella  diplosiphon, 
1486 
senescence-related genes, carnation flower 
petals, 690 
transcriptional analysis, polygalacturon- 
ase, tomato, 1372 
translatable, polypeptide changes and salt, 
barley root, 1444 
Ribulose-1,5-bisphosphate carboxylase, ther- 
mal regulation, C; and C, plants, 1298 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase 
acclimation of two tomato species, high 
atmospheric carbon dioxide, 1473 
rubisco activase prevention of activity de- 
cline, 968 
Rice 
anaerobic succinate-lactate production, 
cellular pH, 29 
chilling in light, 1609 
transformation, evaluation, 
markers, 217 


selectable 


Ricinus communis (see Castor bean) 
Riceai 


epiderma! pericarp discs, alcohols and 
ethylene, tomato fruit, 167 

transcriptional analysis, polygalacturon- 
ase, tomato, 1372 


alfalfa 

nodules, aspartate aminotransferase, 
1622 

purification, NADH-glutamate  syn- 
thase, 351 


anaerobic induction, alanine amino- 
transferase, 1305 
lipid composition, plasma membranes 
and endomembranes, 955 
polypeptide changes, salt, 1444 
sodium chloride effect, metabolic heat 
evolution rates, 53 
barley seedlings, studies of regulation, ni- 
trate influx, 806 
corn 
cyclopropyl sterol and phospholipid 
composition, fenpropimorph, 591 
inhibition of acid-enhanced elongation, 
galactose, 440 
proton pumps, target molecular size, 934 
corn protoplasts, cytoplasmic calcium ac- 
tivity, salinity stress, 1271 
Elodea densa, boron deficiency, 280 
Helianthus annuus, boron deficiency, 280 
oat 
lipid composition, plasma membrane, 
1207 


lysophosphatidylcholine, proton accu- 
mulation, 1009 
pea, tumorigenesis assay, crown gall sus- 
ceptibility, 180 
pea seedling, tissue and cellular distribu- 
tion, glutamine synthetase, 1129 
soybean, nodulation, lack of systemic 
suppression, 1347 
soybean nodules, peribacteroid mem- 
brane, electrogenic ATPase activity, 
982 
sweet potato, cDNA clone, phenylalanine 
ammonia-lyase, 1403 
tomato, iron-stress induced redox activity, 
plasma membrane, 151 
Rose, effects of extracellular pH, UV-induced 
potassium efflux, 749 
Rubber tree, cyanogenesis, inhibition, active 
defense reactions, 33 
Rubidium, uptake, sunflower plants, 939 
Rubisco activase, rubisco and, coordinate 
expression, barley leaf cell develop- 
ment, 516 
Rubisco inhibitor, 2-carboxyarabinitol-|- 
phosphate, D-hamamelonic acid 2'- 
phosphate, identical compounds, 13 
Rye 
anaerobic succinate-lactate production, 
cellular pH, 29 
red light-induced accumulation, ubiquitin- 
phytochrome conjugates, 380 
Ryegrass, perennial, paraquat-treated, lethal 
hydroxyl radical production, 1267 


Saccharum officinarum (see Sugarcane) 
Safflower 
maturing seeds, microsomal phosphatidate 
phosphatase, 413 
metabolic fate of fatty acids, different chain 
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barley 


lengths, 835 
Saline, fatty acid acylated proteins, halotoler- 
ant Dunaliella salina, 549 
Salinity 
effects of sodium chloride, metabolic heat 
evolution rates, barley roots, 53 
stress, cytoplasmic calcium activity, corn 
root protoplasts, 1271 
Salt 


effect on polypeptides and translatable 
mRNAs, barley roots, 1444 
stress 
gas-exchange properties, olive leaves, 
1408 
leaf carbon isotope discrimination, C, 
grasses, 162 
low chloride concentrations, barley seed- 
ling leaf blades, 1440 
stress-induced cytoplasmic acidification, 
vacuolar alkalinization, Nitellopsis ob- 
tusa, 1102 
Samanea saman, pulvini, separation, inositol 
phospholipids, 1422 
Secale cereale (see Rye) 
Seed 
Arabidopsis thaliana, development, abs- 
cisic acid biosynthesis, 463 
bean, quantitation, indoleacetic acid con- 
jugates, 398 
castor bean, germination, lipid transfer 
proteins, 841 
corn, phospholipid transfer protein, mat- 
uration and germination, 1560 
germinating wheat embryos, heat shock 
response, 598 
lectin, soybean leaf protein, pod removal, 
1387 
lettuce, germination, thermoinhibition, 
311 


oilseed rape, hormones, pod development, 
876 
pea, relationship, thermal transition and 
freezing injury, 1121 
radish, 8-galactosidase, 567 
safflower, maturation, microsomal phos- 
phatidate phosphatase, 413 
soybean 
acclimation, enzyme changes for fatty 
acid synthesis, 760 
development, storage protein loss from 
pods, 1252 
relationship, thermal transition and 
freezing injury, 1121 
Seedling 
barley 
light intensity, light-harvesting chloro- 
phyll-protein, 560 
mesophyll cell, low chloride and salt 
stress, 1440 
studies of regulation, nitrate influx, 806 
castor bean, development, germination, 
702 
corn 
heat shock protein synthesis, methomyl, 
1256 
hydroxamic acid glucosyltransferases, 
1071 
post-transcriptional control, sucrose syn- 
thase, 1359 
putrescine-induced wounding, ion trans- 
port, 988 
cress, castanospermine effect, myrosinase, 
48 
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mung bean, characterization, tonoplast 
ATPase, 475 
pea 
light intensity, light-harvesting chloro- 
phyll-protein, 560 
root tumorigenesis assay, crown gall sus- 
ceptibility, 180 
tissue and cellular distribution, gluta- 
mine synthetase, 1129 


Ca**-ATPase, active calcium transport, 
1429 
fusicoccin binding, plasma membrane 
receptor, 133 
gabaculine inhibition, 5-aminolevuli- 
nate dehydratase activity, 1293 
sorghum, biosynthesis, cyanogenic gluco- 
side dhurrin, 1552 
Senescence 
activity in pea ovary, carbamoyl phosphate 
synthetase, ornithine transcarbamyl- 
ase, 1565 
-induced diisopropylfluorophosphate- 
binding protein, spinach, 338 
-related genes, carnation flower petals, 690 
Sesame, chilling in light, 1609 
Setcreasea purpurea, symplastic transport of 
carboxyfluorescein, 1143 
Shoot, larch, maturation, 406 
Sodium chloride 
effects on metabolic heat evolution rates, 
barley roots, 53 
growth of alfalfa, differential histone ace- 
tylation, 237 
Solanum tuberosum (see Potato) 
Sorghum 
chilling in light, 1609 
seedling, biosynthesis, cyanogenic gluco- 
side dhurrin, 1552 
thermal regulation, phosphoenolpyruvate 
carboxylase, ribulose-1,5-bisphos- 
phate carboxylase, 1298 
Soybean 
cell suspensions, iron induction, ferritin 
synthesis, 586 
developing cotyledons, arginine metabo- 
lism, 624, 631 
effects of cooling rate on seeds, exposure, 
liquid nitrogen temperatures, 1478 
estimation of ammonium concentration, 
cytosol of nodules, 779 
excised hypocotyl segments, diacylglycerol 
levels, auxin-stimulated growth, 275 
germinating, lipoxygenase species, hypo- 
cotyl/radicle, 285 
host-pathogen interactions, 542 
improved method for polyamine analysis, 
434 
lanceolate leaflet isoline, photosynthesis 
changes, other chloroplast traits, 773 
leaf protein related to seed lectin, pod re- 
moval, 1387 
nodules 
distribution of 420 
oxygen and malate effect, inhibited ni- 
trogenase, 224 
preferential loss of storage protein from 
pods, seed development, 1252 
rapid stimulation of oxidative burst, 109 
roct nodules, peribacteroid membrane, 
electrogenic ATPase activity, 982 


acclimation, enzyme changes for fatty 
acid synthesis, 760 
relationship, thermal transition and 


Plant Physiol. Vol. 90, 1989 


freezing injury, 1121 

supernodulating mutants, lack of systemic 
suppression, nodulation in split root 
systems, 1347 

synthesis of methylated ethanolamine 
moieties, 306 

thermal regulation, phosphoenolpyruvate 
carboxylase, ribulose-1,5-bisphos- 
phate carboxylase, 1298 

zeaxanthin synthesis, energy dissipation, 
chilling temperatures, 894 

Spinach 

chloroplast, aerobic and anaerobic respi- 
ration, 653 

chloroplast membranes 

denaturation transition, photosystem II 
reaction center, 575 
denaturation transition, light harvesting 

complex II, 492 

chloroplast stroma, ferredoxin-dependent 
choline monooxygenase, 322 

diisopropylfluorophosphate-binding pro- 
tein, senescence-induced, 338 

ferredoxin-NADP* oxidoreductase-bind- 
ing protein complex, immunodetec- 
tion, 372 

fructose 2,6-bisphosphate hydrolyzing en- 
zymes, 827 


cytosolic phosphofructokinase, 1498, 
1506 


inactive photosystem II, 765 
sources of carbon export, 1168 
nitrate reductase, chloride inhibition, 70 
short chain 3-ketoacyl-acyl carrier protein 
synthase, 41 
Spinacia oleracea (see Spinach) 
Spirodela polyrrhiza (see Duckweed) 
Spruce 
Norwegian, superoxide dismutase activity, 
needles, 1310 
red, electrophoresis, superoxide dismutase, 
742 


Stamen, Ipomoea nil, 1-aminocyclopropane- 
1-carboxylic acid transport, 157 
Staminal hair cells, symplastic transport of 
carboxyfluorescein, Setcreasea purpu- 
rea, 1143 
Starch 
acclimation of two tomato species, high 
atmospheric carbon dioxide, 1465, 
1473 
branching enzymes, comparison, potato 
tubers and maize kernels, 75 
carbon partitioning, leaf phosphate status, 
sugar beet, 814, 820 
inhibited synthesis, low oxygen, potato, 
385 
sources of carbon export, spinach leaves, 
1168 
taproots of contrasting genotypes, struc- 
ture, alfalfa, 1189 
Stem, zinnia, growth retardation, uniconazol, 
316 
Stomata 
circadian rhythm, epidermal peels, broad 
bean, 1329 
sunflower and Perilla ocymoides, ozone 
concentration, intercellular spaces, 
1163 
Xanthium strumarium and broad bean, 
closing, syringomycin, 1435 
Stroma, endopeptidases, pea chloroplasts, 
1616 
Succinate, anaerobic production, cellular pH, 
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various plants, 29 
Succinate dehydrogenase, chloroplastic, elec- 
tron transport chains, Chlamydo- 
monas reinhardtii, 1084 
Sucrolysis, uridine diphosphate, pyrophos- 
phate, potato and bean, 635 
Sucrose 
breakdown, vacuolar acid hydrolysis, lime, 
530 
-metabolizing enzymes isi transport tissues, 
adjacent sink structures, developing 
citrus fruit, 1394 
sources of carbon export, spinach leaves, 
1168 
uptake into sugarcane internodes, 6 
Sucrose synthase, post-transcriptional con- 
trol, anaerobic seedlings, corn, 1359 
Sugar 
acclimation of two tomato species, hi 
atmospheric carbon dioxide, 1465, 
1473 
acidic and basic derivatives, uptake, 
Lemna gibba, 1532 
effect of low oxygen, cell wall enzymes, 
banana, 251 
soluble, carbohydrate reserve for CAM, 
pineapple leaves, 91 
Sugarcane 
— of heat shock response, 


oxidoreductase-bind- 
ing protein complex, immunodetec- 
tion, 372 
internodes, uptake of sucrose, 6 
Sulfotransferases, flavonol-specific, partial 
purification, Flaveria_ chloraefolia, 
977 
Sunflower 
effects of cooling rate on seeds, exposure, 
liquid nitrogen temperatures, 1478 
ozone concentration, intercellular spaces, 
1163 
two modes of rubidium uptake, 939 
zeaxanthin and high-energy-state quench- 
ing, 881 
Superoxide dismutase 
activity in needles of Norwegian spruce 
trees, 1310 
assay and electrophoresis, red spruce, lob- 
lolly and scotch pine, 742 
isoenzymes in nodules, bean, pea and 
Vigna unguiculata, 1286 
Surfactants, selective delipidation, oat, 1524 
Sweet potato, cDNA clone for phenylalanine 
ammonia-lyase, cut-injured roots, 
1403 
Synechococcus leopoliensis, photosynthesis 
adaptation, dissolved inorganic car- 
bon, 720 
Synechococcus UTEX 625, use of carbon 
oxysulfide, active carbon dioxide 
transport, 1221 
Synechocystis 6803, spectral properties, re- 
action center, photosystem II, 617 
Synechocystis PCC 6174, carbonic anhydrase 
activity, inorganic carbon internal 
pool, correlation, 470 
Syringomycin, stomata closing, Xanthium 
strumarium, broad bean, 1435 
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Taproot, contrasting genotypes of alfalfa, 
structure, starch, 1189 
Temperature 
acclimation of soybean seeds, enzyme 
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changes, fatty acid synthesis, 760 
changes in fructose 2,6-bisphosphate lev- 
els, green pepper, 458 
chilling, zeaxanthin synthesis, mangrove 
and soybean, 894 
effect on gibberellin responsiveness, tall 
and dwarf wheat genotypes, 854 
low, photoinhibition, various plants, 1609 
thermal regulation in C; and C, plants, 
phosphoenolpyruvate carboxylase, ri- 
bulose-1,5-bisphosphate carboxylase, 
1298 
thermal tolerance, heat shock protein syn- 
thesis, wheat, 140 
Tetrazolium, reduction by guard cells, abax- 
ial epidermis, broadbean, 59 
Thermoinhibition, induction and relief, con- 
trol processes, lettuce seed germina- 
tion, 311 
Thylakoid pigment protein complex, galac- 
tolipids, radioactive fatty acids, Dun- 
aliella salina, 610 
Thylakoids 
diisopropylfluorophosphate-binding pro- 
tein, senescence-induced, spinach, 
338 
endopeptidases, pea chloroplasts, 1616 
enhancement of thermal injury, photosyn- 
thesis, high light intensity, 1041 
ferredoxin-NADP* oxidoreductase-bind- 
ing protein complex, higher plants, 
372 
Tilia europaea (see Linden) 
Tobacco 
characterization of xylose-specific anti- 
serum, glycoproteins, 1182 
degradation of 2-carboxyarabinitol 1-phos- 
phate, specific chloroplast phospha- 
tase, 673 
ferredoxin-NADP* oxidoreductase-bind- 
ing protein complex, immunodetec- 
tion, 372 
host-pathogen interactions, 208 
induction of proteinase inhibitors, elic- 
itors, Phytophthora parasitica, 1065 
molecular cloning of osmotin, abscisic 
acid, low water potential, 1096 
novel O,-resistant photosynthesis, 1457 
partitioning, noncyclic photosynthetic 
electron transport, 1322 
plastid DNA of hypohaploid plants, 390 
purification and properties, 2-carboxy-D- 
arabinitol 1-phosphatase, 679 
singlet oxygen quenchers and pH, bacte- 
rially-induced hypersensitive reaction, 
25 
stimulation of ethylene production, car- 
bohydrates, 1246 


transgenic, transcript accumulation, 
CaMV 35S promoter, 1570 
Tomato 


acclimation, high atmospheric carbon 
dioxide, 1465, 1473 

auxin-insensitive mutant, unique pheno- 
type, heterozygotes, 1243 

chilling in light, 1609 

developmental mutants, auxin and ethyl- 
ene regulation, petiole epinasty, 1341 

elicitors from Cladosporium fulvum, elec- 
trolyte leakage, lipoxygenase, 867 

iron-stress induced redox activity, plasma 
membrane, 151 

pectic enzymes in pectolyase, 191 . 

ripening fruit, immunocytolocalization, 
polygalacturonase, 17 


transcriptional analysis, polygalacturon- 
ase, 1372 
Tonoplast vesicles 
ATPase, characterization, etiolated mung 
bean seedlings, 475 
corn root, target molecular size, proton 
pump, 934 


H*-ATPase, divalent cations, corn, 1636 
Transposon Tn5, induction of cytochrome 
mutants, Bradyrhizobium, 553 
Triacylglycerol, microsomal phosphatidate 
phosphatase, maturing safflower 
seeds, 413 

Triticum aestivum (see Wheat) 

Tulip poplar, thermal damage, chloroplast 
enveiope membranes, 606 

Tumorigenesis, root assay, crown gall suscep- 
tibility, pea, 180 

Turnip, mitochondria, control, phosphory!- 
ation-coupled respiration, 928 


Ubiquitin, -phytochrome conjugate accu- 
mulation, red light, monocots and di- 
cots, 380 

UDP.-apiose, developmental control of apio- 
galacturonan biosynthesis, duckweed, 
972 

UDP-glucose:(1,3)-8-glucan synthase, carrot, 
101 


Ultraviolet light 
comparison of photomorphogenic re- 
sponses, red and white cabbage, 345 
-induced potassium efflux, extracellular 
DH, rose cells, 749 
Ulva lactuca, cell wall-associated calcium- 
phosphates, *'P NMR studies, 230 
Uniconazol, invertase and growth retarda- 
tion, '°C distribution, zinnia, 316 
Uridine diphosphate, sucrolysis, potato and 
bean, 635 
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Vacuole, symplastic transport of carboxyflu- 
orescein, Setcreasea purpurea, 1143 

Velvetleaf, photoporphyrin IX content, ac- 
tivity, photobleaching herbicides, 
1175 

Verapamil, effect on calcium channels, pul- 
vinar movements, Cassia fasciculata, 
697 

Vicia faba (see Broad bean) 

Vigna radiata (see Mung bean) 

Vigna unguiculata (see Cowpea) 

Viruses, host-pathogen interactions, tobacco, 
208 


Water 
low potential, osmotin molecular cloning, 
tobacco, 1096 
relations, cadmium, expanding bean 
leaves, 1365 
thermal transition and freezing injury, pea 
and soybean seeds, 1121 
Water stress 
leaf carbon isotope discrimination, C, 
grasses, 162 
reduced accumulation of abscisic acid, mo- 
lybdenum cofactor mutant, barley, 
728 
Wheat 
activation of phosphoenolpyruvate carbox- 
ylases, glucose-6-phosphate, 648 
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cellular pH, 29 
chilling in light, 1609 
cytokinin oxidase, 899 
enhancement of thermal injury, photosyn- 
thesis, high light intensity, 1041 
germinating embryos, heat shock response, 


fect, gibberellin responsiveness, 854 
Wounding, putrescine-induced, ion transport 
processes, corn seedlings, 988 
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x 
Xanthium strumarium 
stomata closing with syringomycin, 1435 
topography of photosynthesis, fluorescence 
imaging, 1233 
whole plant and leaf, ethylene exposure, 
steady state gas exchange, 85 
Xylose, -specific antiserum, glycoproteins, 
various plants, 1 182 
O-Xylosyltransferase, zeatin glycosylation 
enzymes, bean, Phaseolus lunatus, 
1316 


Zea mays (see Corn) 
Zeatin 
conversion to dihydrozeatin, enzyme me- 
diation, bean embryos, 1630 
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glycosylation enzymes, bean, Phaseolus 

lunatus, 1316 
Zeaxanthin 

high-energy-state quenching, sunflower, 
Monstera deliciosa and Hedera helix, 
881 

induction and relaxation kinetics, nonpho- 
tochemical quenching, various plants, 
887 

synthesis and energy dissipation, chilling 
temperatures, mangrove and soybean, 
894 


Zinnia, '°C distribution, invertase and growth 
retardation, 316 


Zucchini 


plasma membranes, b-type cytochromes, 
1077 

red light-induced accumulation, ubiquitin- 
phytochrome conjugates, 380 
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heat shock protein synthesis, thermal tol- oa 
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